In the past few years, there has been a growing amount of research on economic quantifications and valuations of ecosystem services (ES) in agricultural systems. However, little attention has been given to cultural ESs (CES) in general and their link to the landscape in particular. This paper tries to tackle this gap with a case study on the Ifugao Rice Terraces of the Philippines. The study aims to understand the interrelations between the different CESs and their relationships with the landscape. Besides contributing to knowledge about the degradation of the rice terraces, this study was conducted in order to discuss at a theoretical level how CESs and their relationship with the landscape must be addressed in ES management and policy decisions. The methodological approach includes a combination of semi-structured interviews (n = 60) and a perception survey (n = 66). The results reveal that CESs, apart from being interrelated, are also responsible for and affected by the degradation of the rice terraces, which is why they are important factors to consider
Introduction
The growing body of research on ecosystem services (ES) in agroecosystems has concentrated mainly on the provision of food, fibre and fuel and its supporting and regulating services [1] [2] [3] [4] . Although cultural ESs (CES) also play a crucial role in agroecosystems, they have been rather neglected or just mentioned marginally in the literature [5] . Only recently has the importance of analysing CESs in agroecosystems started getting attention [6, 7] . More research is therefore needed, especially on the link between CESs and (agri)cultural landscapes [8, 9] .
The focus of this study is precisely to analyse the link between an agroecosystem, its CES and the cultural landscape, with a case study of the Ifugao Rice Terraces in the Philippines. The area was chosen as a case study because its unique cultural landscape provides several CESs, which is also why the rice terraces were declared a UNESCO World Heritage site in 1995. However, in 2001, the terraces were added to the List of World Heritage Sites in Danger as experts estimated that almost one third of them have been abandoned. Although they were withdrawn from the List in Danger in 2012, the degradation of the rice terraces remains a problem [10] . While the anthropological and ethnographic research on the Ifugao is relatively abundant [11] [12] [13] [14] [15] , so far little work has focused on the cultural landscape-CES link, and there has not yet been an evaluation of the different CESs in this area.
In order to understand how this problem of degradation can be addressed effectively while contributing to the mentioned gaps in the academic literature, the aim of this paper is to identify and analyse the interrelations and tradeoffs between different CESs and their relationships with the state of the landscape. To this end, we address the following two research questions: How are the different CESs related to each other and to the state of the landscape, according to local perceptions? What are the most salient interlinkages for landscape management and policy decisions that aim to benefit the local populations? Our hypothesis is that there is a widespread local perception of the relationship between CESs, and between them and the state of the landscape. In particular, we expected to find CESs to be responsible for and affected by an increasing degradation of the rice terraces in Ifugao, which makes them important factors to consider in landscape management.
After providing the theoretical background of the study (Section 2), the methodology (Section 3) and the most important results (Section 4) will be explained. The ensuing discussion (Section 5) then analyses the interrelations and tradeoffs between the different CESs and between them and the landscape before finishing with our concluding remarks.
Material and Methods

Study Site
The province of Ifugao is located on the east of the Cordillera Mountains in the north of Philippines' biggest island, Luzon (Figure 1 ; [41] ). Ifugao has eleven municipalities with a total population of 191,078 people [42] . It is one of the less developed regions in the Philippines having a Human Development Index of 0.456, it is under the bottom provinces of life expectancy (59.8 years) and it has the fourth lowest average of school years in the Philippines [43] . The Ifugao rice terraces were constructed by the indigenous Ifugao population hundreds of years ago. Whereas first estimations placed the origin up to 3000 years ago, this number was reduced over time and the latest calculations using more advanced models date the origin of these terraces in the 16th century [15, 44] . Despite not having any formal organization, the Ifugao passed on this singular socio-ecological system from one generation to the other through a system of family inheritance and customary laws [45] . Rice is planted once a year in terraces carved in the mountains, benefitting from ecological processes related with forest buffer rings ("muyong") and an extremely rich ethnoecological tradition [11, 12] .
Apart from being the source of subsistence, the rice terraces are also the keystone of the Ifugaos' culture and heritage. Ancient traditions entangle the annual cycle of farming and rituals, along the stages of seeding, land preparation, sowing and planting, pest protection, seed selection and harvest. For each stage of the cycle there are specific rituals which are performed to make the crops healthy and robust to get a bountiful harvest [11] . Figure 2 shows how the landscape of these rice terraces looks like in the different researched study sites. Despite its uniqueness, the place did not call the attention of the Philippine people and of the international tourism until the 1970s when the Philippine dictator Marcos declared the terraces as national landmark with high value and began the construction of the Banaue Hotel and Youth Hostel. This hotel was the source of growing tourism which converted Banaue into the tourism centre of the region and made tourism an important source of income [10] . Despite the growing tourism sector, the cultivation of the rice terraces has been the principal economic activity of the Ifugaos for centuries and it is still the primary source of local livelihood [41] .
Methodology
The methodological approach of this paper combines qualitative and quantitative methods, outlined in Figure 3 and described below. 
Selection of the Study Site(s)
The study sites were selected in line with a larger research project on rice ecosystems in East Asia (LEGATO, www.legato-project.net; [65] ), which is taking place in different regions in Vietnam and the Philippines. Among them, the Ifugao region was selected because its unique landscape of rice terraces incorporates and depends on many CESs. The fact that our study aims at analysing these CESs and their interrelations in an agricultural landscape underpins this selection. Five villages in the Ifugao region and the city of Banaue were selected for in depth research (see Figures 1 and 2) . The selection of all these sites is deliberate as it guarantees representation of diversity within the region: three of the villages (Poitan, Hingyon and Bangaan) are farming societies with little impact from tourism, whereas two villages (Batad and Banaue Viewpoint) and the city of Banaue experience major impact from touristm. Also, the terraces located in the villages Batad and Bangaan are UNESCO heritage sites, which makes their analysis of particular interest.
Definitions
As mentioned above, the categories of the CES that will be analysed in this paper are difficult to define. Nevertheless, we will try to clarify them according to concepts used in the LEGATO project and in well-established literature [9, 46, 47, 65] . We recognize that the definitions and categories of the LEGATO project are not unambiguous. Although it might have been beneficial to consider other, more explicit lists, the LEGATO definitions are operative and useful for the purpose of this study. However, [37, [48] [49] [50] . However, as the term 'service' is still the most commonly used in the academic debate to which this paper wants to add value [7, [22] [23] [24] [25] 29] , we decided to stick to the established term. Besides, we faced problems with the purely positive connotation of the word 'benefit'. This positive value is not always achieved in our study, especially regarding recreation.
Another critical point is that in the existing literature, the relation between the notions 'knowledge systems' and 'ecosystem services' is far from being established. The idea of associated cognitive developments as a benefit from human interaction with the ecosystems [21] still comes up in analyses that consider knowledge systems as one type of CES [7, 51, 52] . In contrast, other works see knowledge systems more as a fundamentally social process that influences ecosystem management and hence ES provision [53, 54] . In any case, knowledge systems have become a keystone of ecosystem governance [55, 56] , and therefore we deemed it suitable to consider them explicitly in the assessment. We did this by including it as an additional type of ES, in the line of recent publications mentioned above, although we are aware that this is clearly an ongoing debate.
To give an overview of the terms used in this study, some clarifications on the categories we analyse are explained below: These definitions should only serve as a clarification of the important concepts and to make their analysis a bit easier, but they clearly form artificial segmentations of the different cultural services. When looking at them, it is striking-as rightly argued by Tengberg et al. [9] -that 'cultural heritage values' and 'cultural identity' and several other CES categories defined by MA (such as spiritual and recreational values) are interrelated and overlapping when used in cultural landscape research. We are aware of this overlapping and the occurrence of interrelations, and it is the aim of this study to figure out to which degree they are related and what impact this relation has on a possible evaluation.
Apart from the CES categories, the term landscape in this study is predominantly assessed based on the state of the rice terraces, with regard to its degradation. Other landscape features are not included as the rice terraces generate the CES and thus are the most important factor of the landscape for this study.
Data Collection
Data was collected in the Ifugao province in February 2014 through direct observation, semi-structured interviews and a survey of perceptions about changes in agricultural landscape using a Likert scale questionnaire.
Semi-Structured Interviews
The aim of the interviews was to identify the reasons for the degradation of the rice terraces and the interrelations and tradeoffs that exist between the different CESs and between them and the state of the landscape It should be remarked at this point that the aim was not to identify cultural ES categories in the interviews. The different cultural ES categories were identified separately through literature review, including literature on the region, and then interviews were analysed accordingly. In total, 60 semi-structured interviews lasting about half an hour were conducted. The interviews started after at least a one-day observation period of the normal day routines at the villages in each site, paying attention to work practices, social interactions, meals and economic activities. The interviews were held in English without problems since most people in the region speak this language well.
The target interviewees were farmers and people working in tourism-related jobs. Therefore, in the villages with less impact from tourism, interviewees were selected randomly going door to door. Almost all interviewees were farmers, and only a very few had other jobs, like teachers. As the villages are quite small, all available people that agreed were interviewed. In the other tourism-related villages and Banaue, interviews were held with people from almost all accommodation facilities and souvenir shops, whereas due to the amount of restaurants these were selected randomly. In Batad, rice terraces are still maintained, which is why approx. 20% of the interviewees were also farmers, whereas in Banaue it was almost impossible to find farmers and interviews were held 100% with people working in tourism-related jobs.
All in all, the number of interviewees in tourism-related villages and cities (n = 31) and the number of interviewees in agricultural villages (n = 29) is quite balanced. There is also a representation of more or less 50% younger and 50% older people, though females were 20% overrepresented due to their higher availability. However, this does not appear to be a relevant problem as no significant differences in the analysis could be found regarding how females and males responded. In general, 5.6% of the households in Bangaan, 5.4% of the households of Hingyon, 5% of the household in Batad, 3% of the households in Poitan and 0.43% of the households in Banaue (including Viewpoint) were interviewed. The low percentage in Banaue is due to the fact that it is the third biggest city in the region, which goes beyond the scope of this research. Besides, a higher percentage would not have been desirable as already more interviews were held in Banaue than in the other villages and conducting further interviews would thus have distorted the results.
Likert Scale Questionnaire
In order to assess people's perception about the causes and future implications of the degradation of terraces for different CESs, a short Likert scale survey was conducted (see Supplementary S2). The survey was designed based on the research interest and according to the standards for this kind of research [6, 57] .
The first part of the survey checks and backs up the information about the causes of the degradation gained from the interviews. In this part, ten statements about environmental, social, economic and cultural reasons for the degradation were given and people had to indicate how much they agreed with each statement. There were five possible categories: strongly agree, agree, undecided, disagree or strongly disagree. In the second part of the survey, people were asked to indicate how much they agree about the future implications that further degradation of terraces might have. This was another ten statements. Some of these statements were formulated according to a different pattern in order to check if people had read the survey carefully. The different categories of cultural ES were represented in 13 of the 20 statements (see Table 1 ). Six statements were about recreation, two about cultural heritage values, two about knowledge systems, one about cultural identity, one about aesthetics and one about spiritual values. The other seven statements included economic and environmental reasons in order to not neglect important points. Prior to the survey, the questionnaire was piloted on-site and slightly tuned accordingly. Concretely, statements related to the environmental conditions (water issues and landslides) were added or rephrased.
The sample of the survey (n = 66) includes 57 of the 60 interviewees plus 9 other respondents who either had no time or did not want to do an interview but still agreed to fill out the survey. As in the interviews, people were either selected randomly or according to their occupation in tourist-related jobs and in general there was a similar representation (Bangaan 5%, Hingyon 5.9%, Batad 4.6%, Poitan 3% and Banaue 0.6% of the households). Instead of applying a formula, the selection of the sample was chosen with a normative criterion. This criterion consisted in interviewing all available people within a given period of time for each region. This period of time depended on the size of the region and was between 3 days for very small communities up to 3 weeks for larger communities. We recognize that this rather low representation, especially in Banaue, is a limitation of the study. However, we would like to emphasize that the aim was to find a balance between the number of interviewees and surveyees, which should preferably be the same people regarding the scope of this study. As both methodologies have other requirements, the representation resulted in a rather small sample for the survey and a rather large sample for the qualitative interviews, the latter of which enabled a more meaningful and deeper analysis.
Data Analysis
As this study uses a combination of interviews and a survey, there were two types of data to be analysed, qualitative and quantitative data. In most cases, interactions among ES cannot be disentangled by a quantitative valuation but are rather resolved by semi-structured interviews [31] . Having two types of data is thus especially useful in order to carry out a profound analysis and compare data in this data-poor region. As a consequence, two different kinds of methods were used to analyse these data.
Qualitative Data Analysis
First of all, the method used for the systematization and analysis of the qualitative data gained from the interviews relies on the premises of the Grounded Theory, an approach in the social sciences which aims at elaborating theory based on the analysis of empirical data [57] . Following the steps of this method, the interviews were transcribed, systematically coded using Microsoft Word, categorized into different themes and summarized in written memos. Also, these memos served as a basis to develop models of relationship between categories. Microsoft Excel and pivot tables were used in order to analyse how people valued the statements in the survey according to the above-mentioned grouping of the interviewees (age, job, gender and village). These different categories were compared by looking at the most frequent response in every question (see Table S3 ). For example, the number of people who mentioned the decline of the practice of the rituals in their interview was counted, as were how many of these people were female and how many male. This was done for all aspects that were mentioned by a large number of people.
Quantitative Data Analysis
Secondly, basic statistics like frequency distribution and a correlation analysis were used for the analysis of the survey. The frequency distribution was calculated with Microsoft Excel. Looking at the most frequent response for each statement (the mode) was valued as most appropriate here, as calculating means in a Likert scale might be problematic [57] . Apart from the frequency distribution, the correlation tests Kendall-Tau-b and Spearman-Rho were conducted using IBM® SPSS® Statistics 21. The Kendall-Tau-b and Spearman-Rho tests were chosen because they are the most appropriate tests for a Likert scale survey. However, as the Spearman-Rho tends to overvalue and Kendall-Tau-b is more suitable for not normally distributed and ordinal scaled data [58] , only the results of Kendall-Tau-b will be presented. The correlation was tested between all items (the 20 statements of the survey) and all respondents (n = 66).
In order to better illustrate the significant results of this correlation analysis, a network analysis tool, the NetDraw module of the UCINET software [59] , was used to represent the relationships between items. In the derived models, only significant correlations were considered, which means those correlations between items that have a correlation coefficient higher than 0.5. The purpose the NetDraw illustration is to only represent the network and not its analysis. Therefore, it must not be confused with a comprehensive social network analysis, which this software is usually used for.
Results
Reasons for and Implications of the Degradation of the Rice Terraces
One preliminary result is that the vast majority of the interviewees perceived a change in the landscape and specifically a degradation of the rice terraces. The reasons for and implications of this change, and its relationship with CESs, were figured out by analysing the responses to the survey (see Table 1 ) and exploring the qualitative data gained from the interviews in depth. The degradation of the terraces is attributed mostly to different reasons for the abandonment of agricultural practices by the younger generation (Q4, Q5, Q6), through migration in general (Q3) or due to the missing profitability of agriculture (Q2). The reasons for this migration and especially for abandonment by the younger generation will be explained and associated with the CES in the next section. Additionally, environmental reasons like problems with water (Q7), a changing climate (Q8) and landslides (Q10) were mentioned, though landslides can also be interpreted as a consequence of the abandonment of agricultural practices. These environmental reasons were included to not miss relevant points, but are not analyzed in detail as the focus of the research are cultural ES. Leaving aside the mentioned lack of water, changing climate and landslides, the reasons given were extreme climate events like typhoons, earthquakes and droughts, erosion and plagues like the giant earthworm and the golden apple snail. Concerning the impacts of future degradation of the terraces, all CESs might be affected. According to the survey, most people think that recreation (Q11, Q12, Q13, Q14, Q20), aesthetics (Q16), spiritual values (Q17), knowledge systems (Q19) and heritage values (Q18) will be affected.
Furthermore, how people valued the statements in the survey and what people focused on in the interviews were also compared according to different categories, which were age, job, gender and in which village people lived (see Table S3 ). Most differences in the responses could be found according to where people lived, though these only appeared in four statements of the survey. Only in three statements did people respond differently according to their gender and job, and the age category made absolutely no difference, as old and young people responded the same.
In particular, questions with no agreement were analysed according to the different categories. Interestingly, the majority of people living in the tourist city Banaue disagreed with statement Q1 ("Farmers have been abandoning the fields to work in tourism"), explaining the high amount of people disagreeing. It was also the majority of people from Banaue and people working in tourism-related jobs in general who agreed on statement Q18 ("The practice of rituals will not decrease, but maintained"). This might be due to the fact that they do not want to blame themselves or their lifestyle for the abandonment of the fields and the loss of the rituals. Another hypothesis is that they know the importance of tourism for the region and do not want to worsen the image with the loss of Ifugaos' identity. For statement Q17 ("spiritual values will get more and more lost") patterns are less clear, though more old people disagreed with the statement than young people as they might be more connected to spiritual values. In general, differences in the other statements that are important for the analysis of the interrelations and tradeoffs will be explained in more detail in the next section.
Interrelations and Tradeoffs between the State of the Landscape and Different CES
Cultural Identity and Heritage Values
In the interviews, one of the most commonly mentioned reasons for the degradation of the terraces was that the young generation does not work in the rice fields anymore. The majority of respondents (≥70%) agreed on statements related to this point. Combined with data from the interviews, the survey offers supplementary explanations. First, there are socioeconomic reasons, which in turn are strongly connected to the decline of cultural identity and heritage values. The enhancement of the young generations' formal education facilitates their migration to the cities or even abroad, attracted by higher incomes. One interviewee describes this as follows: "now their children and children's' children [of the old folks] wanted a better life, they wanted a white-coloured job, they apply abroad (...) to make them more progressive, because you know they don't want to be like this forever". Parents in general prefer sending their children to school instead of sending them to the fields. The only young people who work in the fields are the ones without education or those who do not find another job. This is closely related to a decline of heritage values as these values placed on the maintenance of historically important landscapes are getting lost when people abandon their terraces in order to study or migrate. The on-going change of these values can therefore be the result of people going away, but also a cause for people to leave their terraces behind. Possible indicators for the decline of heritage values are the decreasing number of native houses and use of traditional clothes, which are only worn for special occasions like festivals, if at all. Moreover, and in direct relation with the agricultural management, the periods of the traditional rice cycle are not always followed, more people sell their terraces (which was unthinkable in the past) and many people do not practice the ancient rituals anymore. One young male interviewee even spoke about an "extincting" culture.
The decline of heritage values is strongly interrelated with another reason why young people do not work in the fields anymore, which is the erosion of cultural identity due to a changing lifestyle and a shift in interests and values. Whereas the rice was said to be a significant part of the Ifugaos' identity, nowadays it has become less important for the young generation and some are even ashamed of working in the fields. While the older generation defends the importance of its traditional rice, the children of one interviewee told her she should sell her traditional rice and buy commercial rice instead. In particular, older people claimed that the young generation is lazier now and does not like to work under the sun and in general in the fields as it "makes their fingers dirty".
Some of the previously mentioned reasons also appeared in the survey and all items about the young generation had significant correlations among each other and with other items (see Table S4 ). This shows that the different reasons for young people not to work in the fields, like education, status and skills are interrelated and that cultural identity and heritage values are related with the socioeconomic reasons. Interesting enough, there were no significant differences in how young and old people contested in the survey and in the interviews. Divergent opinions were rather found according to the village where people lived.
To sum up, there are tradeoffs between decreasing cultural identity and heritage values leading to an increasing degradation of the terraces.
Aesthetics, Spiritual Values and Knowledge Systems
Another stated reason for the degradation of the terraces is the decline of traditional knowledge of the young generation as they, apart from a lack of interest, also simply do not know how to take care of the terraces anymore. This lack in young people's skills was also confirmed in the survey (75% agreement to Q5). As many already grow up in the city, they are not used to work in the fields. Only in the villages not influenced by tourism there are still young people with traditional knowledge of working in the fields, although this is a small minority. In general, throughout all villages, mainly the old generation is left to cultivate the terraces. Moreover, concerning the future implications of degradation, the results of the survey show that with increasing degradation the number of people with traditional agricultural knowledge will decrease.
Furthermore, aesthetics and spiritual values are also perceived to be affected by increasing degradation. In general, a change of the landscape was observed by most interviewees. This was especially related to the degradation of the rice terraces, but also to the disappearing native houses replaced by modern houses. The landscape in the past was therefore seen as much more beautiful than the current landscape. The future prospects obtained from the survey prove that there is a link between the degradation of the terraces and a decreasing aesthetic value of the landscape (88% agreement with Q16). Furthermore, the spiritual values and the practice of the rituals will probably also be affected by a future degradation. Though people confirmed this in the interviews, the majorities in the survey are rather weak (48% agreement to Q18). Still, it can be concluded that there are existent tradeoffs between an increasing degradation of the terraces leading to a decline of landscape aesthetics, spiritual values and knowledge systems.
Recreation
The last analysed cause for the degradation of the rice terraces is tourism, although this point is more controversial, as it had a weak majority in the survey (47% agreement to Q1) and as the influence of tourism in general is very complex. First of all, tourism is made responsible for the degradation of the terraces as people nowadays prefer to go to the cities and work in better paid tourist jobs, which is why some terraces are not being cared of. Tourism is in many cases the most important economic activity; as one female interviewee said: "Tourism is where we get most income from". This is also due to the fact that nowadays, the harvested rice can feed the household of most families just for three to six months, threatening the subsistence of many families if they do not engage in other work like tourism [41] .
The negative impact of tourism on the degradation of the terraces also has to do with the fact that not all people benefit from the generated tourism incomes. These incomes are kept in Banaue and Batad, whereas farmers and people living in other villages are usually excluded from the revenues. One hypothesis is that if the neglected villages and farmers in general would benefit more from the tourism revenues, there might be less migration and abandonment of the terraces and thus less decline of cultural identity, heritage and spiritual values.
Moreover, tourism can contribute indirectly to the degradation of terraces because woodcarving is sourced from old trees and their clearing has severe impacts on the water cycle, on water conservation and soil conditions. This leads to problems with the irrigation system and a lack of water, which many people claimed to be a reason for the degrading terraces.
In addition to those negative impacts, the impact of tourism was also valued as positive because tourists, apart from benefitting people's business and income, also help to restore the terraces. This, however, was remarked mainly by people working in tourism-related jobs or living in tourist locations and not by farmers in the other villages. Terraces were said to be only repaired in those villages that are important for tourism, while people in the other villages claimed to not see any money. The reason for this favouritism is the negative effect the degradation of terraces would have on the recreational sector as the landscape will be less beautiful and would attract fewer tourists. This relation can be comprehended by looking at the various correlations (see Table S4 ) that exist between the decreasing number of tourists, the satisfaction of the visitors, the declining beauty of the landscape and the tourist activities remaining the same.
To sum up, increasing recreation firstly leads to more degradation, but secondly to more restoration of the terraces. Lastly, there are tradeoffs between increasing degradation leading to decreasing recreational sector.
Interrelations and Tradeoffs between Different CES
Interrelations Gained from the Correlation Test
Apart from the interrelations between the state of the landscape and the CES, the survey and the interviews were also used to analyse the interrelations between the different CESs. As a result of the survey, a correlation test was conducted (see Table S4 ) in order to assess the relations between the different items of the survey. In general, there were various significant correlations and in four cases the correlation coefficient was >0.5. These were between statements Q4 and Q5, Q4 and Q6, Q7 and Q8 and between Q11 and Q12. Besides, the most significant negative correlations existed between statements Q11 and Q13, Q12 and Q13, Q13 and Q16 and between Q16 and Q20. The existence of several significant correlations shows that the survey and its items are somehow consistent and that the items are interrelated. This indicates that the different reasons and implications of the degradation were not made up randomly. Figure 4 represents the correlations between all single survey items and Figure 5 the correlations between the survey items grouped according to the different CES categories (specified in Table 1 ). As can be seen, most cultural ESs are related either directly or indirectly. Additionally, the graph offers an understanding of the links to explore between CESs and the economic activities in the region. For instance, statement Q19, linked to traditional knowledge systems, appears as a key connector of causes for landscape degradation and implications of such degradation.
However, it must be underlined that the purpose of the illustrated network is only a graphical representation of how the different items of the survey are statistically interrelated. It should not be used as a basis for a comprehensive analysis of the interrelations of the CESs. These interrelations and tradeoffs were predominantly assessed in the interviews, which is why the next section will present and analyse the results of the interviews in detail while also referring to this quantitative data. 
Interrelations and Tradeoffs Identified and Analysed from the Interviews
As shown above, recreation has a strong impact on the state of the landscape and is expected to be strongly affected by a change of this state. Apart from this influence, recreation also has a strong impact on the other CES. While tourism was said to have a few positive impacts on culture (e.g., people learning from tourists), the majority only mentioned the positive economic effects. There were also some negative economic impacts mentioned, like people's economic dependency on tourism and the rise of living expenses which many farmers cannot afford. When talking about negative impacts, however, most people focused on cultural aspects. The first negative impact is the decline of cultural identity. This relates to the fact that tourists change people's values, attitude and lifestyle into a more "westernized" one. Inappropriate behaviour of tourists who drink, shout, smoke, kiss in public or do not wear proper clothes especially influences the values and attitudes of the people in a negative way. This affects particularly the younger generation, who are rather prone to copy such behaviour. An increasing overall commercialization was criticized as well. This interrelation of recreation and cultural identity could also be seen in the results of the correlation analysis. Moreover, recreation negatively influences the heritage values, as these values, which people associate with the maintenance of historically important landscapes, are getting lost when people abandon their terraces in order to work in tourism. Finally, recreation was said to influence the practice of rituals and thus the spiritual values negatively.
Apart from tourism, though, the practice of rituals is decreasing because of many other reasons related to a decline of cultural identity and heritage values. One reason is that people converted to Christianity and prefer Christian values over the ancient spiritual Ifugao values, as the opinion of one interviewee shows: "[The rice guard] is only wood, it is not a true god". Some people even sold their rice guards. Other reasons named for the disappearing practice of rituals are their high costs and that people are "civilized" now. The reason most people were concerned about was that after the death of the old folks and last priests, there will be a lack of the knowledge necessary to practice the rituals. In the interviewed villages, there are already either no ritual performers or very few left. The problem is that the young generation does not know or does not want to learn the rituals because, contrary to the old generation, rice has become less important to them. One older woman said they may think "if you do that you belong to the old people". In general only a very few families still practice the rituals and most of them already do it differently, without a priest, in a Christian way, or only on special occasions. The "Bayanihan", a traditional helping system between neighbours, where farmers help carry out one another's farm operations, is slowly eroding. However, some of the cultural activities have been revived in festivals. These interrelations between spiritual values, cultural identity and heritage values were also identified in the correlation analysis.
Finally, with the qualitative and quantitative results obtained from interviews and the survey, we have identified and analysed several interrelations and tradeoffs between the different CESs and between them and the state of the landscape. How to interpret these interrelations and tradeoffs and how to evaluate its implications and consequences for future policy or academic work will be discussed in the next chapter.
Discussion
In order to make sense of the most important results, Figures 6 and 7 give an overview of several interrelations between the different analysed CESs (Figure 6 ) and between them and the state of the landscape (Figure 7 ). According to Bennet [60] , the interaction among different services can be unidirectional, which means that the level of provision of one service affects the level of provision of the other service, or bidirectional, which means that service provision levels affect each other. After examining the results presented above through this lens (represented in Figures 6 and 7 by means of the different arrows), most services analysed in this study seem to have a bidirectional interaction.
Focusing on the interrelations between CES and the state of the landscape (Figure 6 ), two possible processes are evident. On the one hand, there is the effect that the change of the landscape (the degradation of the terraces) has on the CES. The tradeoffs here are that increasing degradation leads to a decline of landscape aesthetics, spiritual values, knowledge systems and recreation. As spiritual values and knowledge systems are strongly connected to cultural identity and heritage values, increasing degradation might also lead to a decline of those values. On the other hand, there is the impact a change of the CES has on the state of the landscape. The tradeoffs here are that a decline of knowledge systems, cultural identity and heritage values leads to increasing degradation of the terraces. Also, increasing recreation leads to more degradation, although sometimes recreation can also be helpful for the restoration of the terraces, which would be a positive tradeoff.
This negative tradeoff with recreation might seem to call into question the linearity of the widely accepted cascade model [61, 62] which understands ESs as intermediaries between an ecosystem and human well-being. In particular, the fact that an ES can actually have a negative impact on human well-being is difficult to grasp. However, this results from the complex interrelations that emerge when looking at CESs. On the one hand, recreation indeed benefits the human well-being of those people who engage in the recreation (the tourists), but on the other hand, this perspective neglects the fact that the well-being of one group might indirectly cause the decline of well-being for another group. The portrayed negative impact recreation can have is also the reason why we preferred to use the term 'services' throughout our study and not other typologies as discussed in the definitions. Furthermore, this negative impact of recreation is discovered when looking at the different interrelations of cultural values and not when only including the economic aspects where recreation would in fact have a positive impact. This point illustrates the problem with quantitative valuations and studies that only consider individual CES or economic aspects because the relevant cultural interactions are suppressed and neglected. Coming back to the cascade model, as CESs in general are non-market values which appear at the end of the cascade, they are easily ignored by this model, which is another reason why it is problematic in the analysis of CESs [27] . Therefore, it is crucial to use non-monetary evaluation approaches and to look at the interrelations in the study of CES.s Future studies should consider this and reflect on the extent to which they want to classify and analyse recreation as a (cultural) ES.
Connecting these findings with the theoretical debate, this paper shows that the study of CESs in agroecosystems, and especially the inclusion of CESs beyond recreation, should not be neglected. As emphasized by Tengberg et al. [9] , such elements can trigger significant changes in landscape and agricultural practices, and the abandonment and degradation of the rice terraces is an important case in point. The analysis of CESs in agroecosystems has helped to pinpoint actual factors that turn out to be influential in the maintenance of an outstanding landscape, an exercise that has been rarely applied in landscape research [63] .
Regarding the interrelations between the different CESs (represented in Figure 7 ), there are tradeoffs between increasing recreation leading to a decreasing cultural identity, heritage and spiritual values. Another interrelation is that a decline of heritage values and cultural identity leads to a decline of spiritual values, and the reverse, as the three are strongly interrelated. This implies some overlapping, of which we are aware. It is due to the fact that considering the nature of CESs, there are strong interdependencies which until now have been little investigated, as CESs mostly have been evaluated separately. By analysing and showing the importance of these interrelations, however, we also hope to be able to draw some conclusions about how important they are separately. It must be stressed here again that the purpose of the assessment is not to quantify the CESs but to demonstrate their importance by analysing their interdependencies and to understand the level of their local perception. This is also why the problem of double-counting should not be relevant in this study. Future investigations, however, which aim at quantifying CESs should keep this double-counting in mind. It could also be an interesting starting point for future studies to analyse how much overlapping we face in CES studies.
With respect to the above-mentioned interactions, we can confirm the hypothesis stated at the beginning, that there exist complex interrelations and tradeoffs between different CESs and between those CESs and the state of the landscape. Why is it relevant to look at these interrelations? Analysing these interrelations is important as there is evidence that the interrelations between ESs need to be better understood in order to improve ecosystem management and in order to achieve effective landscape management. As Plieninger et al. [63] argue, when studies use methodologies which assess synergies and trade-offs among multiple CES, they become particularly valuable for landscape management and planning. After confirming in this case that CES are interrelated, addressing only one or two services at a time would provide too narrow a picture for a comprehensive analysis, because we do not know when trade-offs appear, which mechanisms cause them, nor how to minimize them, an issue already highlighted by Bennet et al. [60] . Therefore, understanding these interrelations is necessary in order to address the degradation of the rice terraces and is an essential step before assessing the value of these ESs in further studies.
The need to improve methods for the study of CESs in the context of ES bundles [25] is responded in this research through the combined use of qualitative and quantitative research methods. In relation to previous studies of rating-scale research on CESs [6] , this paper presents an innovative approach that not only elicits perception of importance of a given process-in this case on the causes and consequences of landscape degradation-but also connects its constituents through a network structure. In this respect, the study also contributes to efforts linking ecosystem service assessment and network analysis [64] , for the under-represented area of CESs, particularly in Asian contexts.
Still, what do all these tradeoffs and interrelations tell us? Even without a quantitative valuation, this study can make some qualitative statements about the value of the CES from the local perspective. The analysis demonstrated that there is a decline of CESs related to aesthetics of the landscape, cultural identity, heritage values, spiritual values and knowledge systems, especially for the younger generation. Moreover, the value of all analysed CESs will probably be negatively affected by an increasing degradation of the rice terraces in the future. Apart from being affected, the decline of several CESs and other socioeconomic factors might also be responsible for an increase in the degradation of the rice terraces and thus a less valued landscape, which makes the CESs even more valuable.
Apart from the empirical relevance stated above, these relationships in our case study also demonstrate the importance of analysing the link between the state of the landscape, agricultural practices and CESs, and that this link should not be neglected in future management and policy decisions concerning solutions for the problem of degradation. Previous studies identified cultural aspects as the most challenging ones to address with policy [7, 9] . In this case, if no policy actions are taken, the value of all analysed CESs will probably continue decreasing in the future and the decline of these CESs might lead to more degradation. The preservation of the Ifugao rice terraces is therefore difficult to achieve without dealing with the cultural aspects.
Clearly, policy decisions in the area should consider some economic aspects. The cultivation of terraces must be made more profitable for farmers. There could be programs that provide financial incentives to the people for cultivating the terraces. There should be policies ensuring that the benefits received from tourism are distributed more equitably. The current approach, where only very few benefit from the tourist revenues and government funds, will not prevent the degradation of the terraces. It is likely that none of these recommendations are new for regional managers. The crucial insight from our research is that these measures should not be managed separately and they all should be underpinned by a clearer understanding of their interconnection and their relation with cultural identity and traditional knowledge systems. A policy recommendation here is to develop projects in order to revive and strengthen the Ifugao culture based on inclusive debates about Ifugao's future with the participation of older and younger generations.
Conclusion
This paper has presented interrelations among CESs and between CESs and the state of the landscape, in the case of the Ifugao rice terraces in the Philippines. Empirically, the study has identified them through an innovative approach combining qualitative research, rating-scale research and network approaches. Conceptually, the paper underlines the value of looking at the link between CESs and landscapes in further studies, and the implications for policies on landscape restoration.
While the work has helped to disentangle values in the interrelations between cultural ecosystem services and landscape conservation, one limitation in the analysis is the difficulty of assessing their magnitude. Although different trade-offs were identified, it was not possible within the scope of the study and its chosen methodology to further measure the dimensions of these trade-offs, which of them are the most important ones, or to which extent. This remains a challenge to be undertaken by further studies.
From the policy perspective, this study recommends a cultural revalorization of agricultural practices in the region. This means strengthening agricultural practices not only for the purpose of food provision or as an indirect generator of income (e.g., through recreational activities), but also as the materialization of a heritage that is intertwined with diverse cultural factors. The concrete means for this revalorization is also a matter for further research, but in any case, it should rely on a detailed understanding of the cultural aspects in the agriculture of the area.
